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. (54) (Hiai&ia 4§& a7<l <Hlo|EJg| ?ss! n 

c|A:ga|o|(field emission display)^ ir§ (H|D|Ej(field emitter)o| ?^2^ n xi|S 
Sraoll ^ft^ 5J0|t:F. g l^S<H|AHfe Uic#M(nanotubes) SEfe L^iIl2^o|o^(nanowires) S 
Lflii?£(nanostructures)# <H|D|E1S -^n ^§ (H|D|El(triode-type field emitter)£| ?Z£2^ Xfl 

xflAl&cK S^Soj|A-1 «|A|th W^\ (HiDlEiS s^=^os AFS§fai yt! 

Sf§;:^(Boion Nitride) X^l^fj L|-iii#^l4 l^^@(Gallium Nitride), S^S|-^f:ii(Silicon Carbide)^ 

SI gas xflSl! L^t2^o|o^b 7FSA||£U|(aspect ratio)7F 5 7|Sf5^e! 7hx|ns ir#^os 

^gtfcF. a^i ci-^saioifij s^os e g^goflAH TaiAith ^^^g sjTii gf# o^|□|E^o^al 
oi» 3^, x^a?^ jiaesi st^i ci^isaio* -m^ ^ m. 

CURS. 
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e ^^AMKHi [[fff m o\\Qm9\ =T^s.m l-^E^ulfe eat. 
£2a LHxi £2hb £isi ;:^l^5^7| gras UEfuifc get. 

£3& e ^SSI i:h^4!A|(H|<M| [ftfi S^ll (H|d|e|o| UEHJIfe 
E4a i-H^I E4gfe £3£| X^|SS^7| UEfUlfe SS gSE. 

10 : 7|5h (substrate) 

11 : n±s. S^(cathode electrode) 

12 : 

13 : UiiiT^S.(aligned nanostructures) 

14 : ^"^^IKinsulator) 

15 : 7l|0|E £j^(gate electrode) 

stsol ^sft 71^ Sin &o^oi sai7i^ 

ease ir# i::|>iSa|o|(field emission display)^ Sfg (HlD|El(field emitter)cH| i| 

5| L+k:#M(nanotubes) 5Efe L|•iIl2^0|0^(nanowires) § at?S(nano structures)! oJ|D|E|S AFgfi- 
ST^I Iff oflD|Ei(triode-type field emitter)S| ?SS>F n XflS STScHI 5J0|i:+. 

sr ^E^s Bhsh^oi.aTii irt ci>isaiote §^(cathode)ei si^ii srs oiioiEKHi S7i5^»ein3f 

0^ I^#a|?U. S^ll ^jx^7^ ??^(anode)gSe] o^7|A|?fe §^^^(catliode 

luminescence)! olgtffe iA| ?^*|SAH, flTil c|>iSBI|o| nH'^S Sf&4 ^^o^ 
S^S<H|fe #^(cathode)eJ l^t o^|o|E|7^ o-|a|o|£loH SJH. ^&(H|fe §i^*l|7^ ?r^(anode) 
01 S^@c^. 

aSS|oj Hhg oflDlElfeSTil ^^gt SOltMl 5F7| ?|5H ^7i|cH|AH ^ E^7HS| □lAflU(micro tip)© 

£ ?^iE|o^ 2.'o cH, a§ g^oM ^ee gsi o|g5^o^ xiRthct. %7mj.\ 

0|14 ^BISSS gfS <HlD|Ejoj g^. ^goj 2^{^(unifomiity)§ arM5^7| flt^ 

(H|0|§.<(aging)4^0| ^AlZ.^ ^X^ft tfeST 3^ o|D|B| S|o| fjSF(degradation)7^ 

l!§|-g4:(Boron Nitride) gSS 0|^0^S Uiii#M{nanotube)2F SSFi^#(Gallium Nitride), & 
S^fl4:(Silicon Carbide)§S| u^ir.2^0|0^(nanowire) SEfe 0|#o| cHf(bundle)e 7^SA^|S U|(aspect 
ratio) 71- S 7|SfSrs|ei ?St7WHS aXh*||7F UtDjEj H7|o| DWIIIOS A^gl 4 aiH. 
^± l4lii#MO| 5J7|51, 7|7||S| 7FX|7| OHSOfl SI5 &4l UinffMl S7(| Ifg 

gas A^gs^E^fe m5l7\ s,'o^ 3sc^. 

fiF^m iH|o|/iE(siiver paste)Sfi| a*^x||#^&5fo^ 7ie(Hl gsfAls^ o^a|o|g xflsfsFfe iile 
71^ §*ra(ctiemicalvapor deposition) g# 0|§Sfo^ 7|&ofl ^5jo^ Eh>{. l^i^ 

#MS A^§5H abciiy¥ ci^isaioN A^§5^7| oie^goRg 

?3£(diode-type)» 7Fx|j1 aicF. 

^^<Hi aio-i ^gsioixi ate*. 

g^SSl XHa8fOj|AH?S7FfeSfDl, S^SLtin^Sg £j7fl SfS OflD|E|» X||S 
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Oil ?H4:= a^; ^71 ?HiJi£ ^<H| S^■E|o^ (H|o|ejSAHoj L|-t=ps; ^7| 

&^7| g ^Sfil 51:^1 ?ft OflO|E|(H|Ai ^71 Ut^SS* ^^7| ?H±£5j^ 40|(H|fe^7| l4ic?S 

o^ SEfe o|fio| cUfs ^SSS ScF. 

<HI <H7|JE|<H SifsFfe <S^SLS. ?u|sffe 5!# ^Sas ffc+. 

^7\^^% s^«i-7i?i& e^ssi ^^s^iej^^s st^i ift (Hioiei x^|^^^as, 7i&^oii 

ElfelfFfe xi|2B?fl: ^71 J?|(H| gZh^^os dai^^os Ut^S* {^5>^A|7fe xfl3&7^l; 24^21 

Sfiofl se*IIfif TilolsS^^S SESS S^sffe 7:il4&7ll: ■fe^7| Uin^S ^B¥£| ^7| TflolM 

§ aSSg {dai^jos Xfl7HSFfe 7:11507(1; SI ^71 7j|0|E ^£§£1 4^Zt(H| o|sH cBjl4 

¥*ifii ^71 s^*fl# <N^^•s^o^ uin^sm Ai?fe xiieeTiw stfsfo^ ol¥o^^!t:^. 

5S afe <H|*|a| SS# A^ss^fe 5# ^Sos ffc*. 

irofl 7||0|MS^# S^sffe BTil; &^7M|0|E^^q§ ijo^AH iilS¥fl7^ S^Sg S^sffe 

BTfl; ^7|S^S ^(Hl 3^ SBlSg B?!!; ^7| A1|17|S £ja<M| Uit^ijal A|H(seed) 3 

SS|5^ §S^«^feE^7||; ^7|a^« ^OflUt:?5» 4^&A|?teB7i|; ^T?! S*^MB|«S gSl 

S« UI^Til; ni^Ofl ?l|±Sa^O| XII27IBS ^blSffe BTfl; ^7|l4in?ZE2|- ^^7| ?H 

ifc=£j^O| ^71 X||17|Bo| gjsfg ^jgoil «|27|&# S^sffe BTil; ^71 Ai|17|&# X|| 

^7| Uin^SS 4r7| XII27I&OS aO|A|?|fe B7||; S! ^7| A|= TJlTHSFal ^7| 7||0| 

E^J^ol ^H!|o| csil4£^ S^Sg ^2^S^fe B7||# saSfO^ OI¥0^al:^. 

bF2f ^oi, s srsg ITS ci^saioig ^^tii cniniEioi ?^2^ n «is gfacni s& 5 
osAH, s ifgoflAife Liic#M sEfe l-^iIL2^o|o^ o^l□|E|sA^ge^ stii gf# chidi 

E|(triode-type field emitter)fi| ?5S* Xlls^^S «IA|ffc+. S STSoflAH «|A|& <H|D|EiS 

Sft?°S A^§5^ul SSxilfi ?J£I^SS £!§nH7|S5fe ig^Sl m\ C|>.SB||0|# XII 

2tSr ^ aicl-. Uin^SSAH @->!i, lj§^g^b(Boron Nitride) %2.S. XflSS Lfin#MLf aSFif#(Galiium 

Nitride). &»ff4:(Silicon Carbide)SS| gSS ^SS UinfiJoKHfe 7^SA||SU|(aspect ratio)7^ S 7|er«i 

eJ?S«7WH£ STfl ?ft«jos ^gsH:f. ^t| CJ:Hr c|/i#a|o|o| S^os g g^g(H|AH 

xflAish <H|D|E| o^e^|o|« s^. x^^^e^?s ji^esi s^i ci>i#Biioi 

o|«^. e grsoi ^sf^ 7|#eo^o^|A^ s^rsi xng 7Fa xf7f e 7i#«i Af^rg goisf 
>ii4iAiir 4 iy#S£s^Aii*i -assF?! asfo^, s^gsi 7^s■bn^5|e^ ^an# e 

£i<HifesafSsi ai4iANofl oje^^g STii o^|o|E^7^ saiieioh a!l:^.E1cH|feo^alolsc^^£l 

(HlDjBlS (HJ^ «mB« £A|& SolcF. 

Ei# 7i&(io)fl<Hi ?h4i= s^odois^^skh am, uin^Mu L+ics*oioi se^ 

oissi cFy(bundle) %2\ {d^l^os ^5rA|?|7| ^|sfo^ ojAil nHSa 3^S(12)0| ^7| 

?ii^E. a^(ii)^ofl s^£lo^ 2JO01. ^71 s^s(i2) 4^<Hi sxh ^^t^josA^ i^sros 

*F<H aiii?S(13) ^flCHIfe Se*l|(14)7^ S^JEIuI. Se*ll(14) Aon ?fl0|es=(i5)0| S^£IO^ SJCF. 
□Wl nHeJa 3^S(12)e ?H:li£ S^(11)4 (HjOlEie! LFin^£(13)« a7|5ios ^^ffcK g^S(12)o 
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^Ah§£|fe gaSbNi.CoSEfeFegjJl- OlSSl g^gg A^Slr ^ a!feClWi.i?S(13)# §^^3. 

o^a|o|o^|A^ (HioiEiofl 5Hss^fe ut^si 3^s(i2) ?i(Hids|s|os ^^m^ no\E. s4 sic^ia- 
s^sHAH xiagr(HiAHs?« so|s^7l «^7i ¥jsHAHoict. ^tl s^a e^: i4iii#M 

t^5^A|S S^olft S^SOl A|=(seed)7^ !E|<H UJn#M SE||S^SSF7| [aiS<Hieh=A| 
m. «H|o|E| glJoil CE^Eh ch2f& 3^01 MB^ ^ SJct. 

o^|□|Ej£feE^4iS»t^ oH_|EF S2fg±(Boron Nitride) S UtWMS 7^feE^ ag WaS4 

^g(Gallium Nitride), ghS^^^^(Silicon Carbide), &SFE|EFB(Titanium Carbide) § UinS^Olo^^ 

& Uic^sMoi AFss oib4!ii#Muf ^il2^o|o^ g^in^zEsi 7^s>Mlsu|7^ h7| 

oJISofl CHIDIEI sgo| S7|5i ^^<H|b S7)|8io| Lftgaoj 7|SFsr54e! ?soflo|gfl xia&oflAHHS 

3^S(i2)j?i<Hi ^s^si s^*ii(i4)(Hi o|sii 7iio|E s^(i5)oii4 ciFft o^|□|E^«2^ S7is| 

OS j11|£|0H act. TflOlM a^(15)S L|ic?2E <H|D|Eifif 7t7;FO| flX|«fD|, Ol|D|E| iM^og 7||o|E 

»oi s^JE|o^ a!o^ x^ag^(HlA^E s^ii »soi ^omn ^ an siisct. 

^^7| E1o| TiSt 5Fte4r5*S STfl ir« (HiDlElft 7a|5r«tfe "tfttSj 4jA|<H|ftO| £2a IJ|X| E2hOfl EA| 

iE|o^ 2,11:^. 

E2ab 7H?(10)?|(H| ?H±£ a^(ll)jaf. d|a|| nHUS 3^S(i2)t S^S BSoliif. 

OWAH, f£2bfeaWI nHtiS 3^S(12) *|cH| gZ^^^SS d^is^os ^^.^^^(la)^ i^^Aim. Sxl|7?^x| . 

i4]n#M ?3Es n^n gasfe asF gibcBoron Nitride)§oi s.jLs\o^ mm, 

A?^(graphite)&e S*^?2(layed structure)! 7hx|fe Ol^gfil W^SS Ut#M 7|-g ^f' 5y7| 

mieofl AFS 7tfeStc:F. M-in^MS S^^Hfestsr 71^ SSf-aCchemical vapor 

deposition), Sjfflf^(DC arc discharge), a|0|x^ §«r(laserevaporatlon). <a esil'St SS>| ^^o^ 7||Ef(H| 
^5JoS LfinWMg ^SA|S ^ SICF. L^t2^0|0^ ^SSife aSFag(Gallium Nitride), 

&Stff4:(Silicon Carbide) Si &SFE|Etfe(Titanium Carbide) &4: uflii#M» H*l|(template)S 

m L+iii#M2| 5g(pore)^oflAH ^^TJElfe ^SS Mulf! aicf. tjxH77Fx| ^il=Mos U 
ill2^o|o^ ^5rA|?fe |,napl ft!x|E^, i4in#Mi4 cf§^ ^E|S(porous silicon). x||#BFo| 

E(zeolite)S SS# 7hx|fe H*II(template)£ S^o^ 4r7|o| g§^^g §go| ss(pore) 

fiSDlSl BBEOlct. 

a SSoS Ut?S(l3) ir&¥2J 7]|o|E 5j^(i5)g £i£§S {d^jsios Mz^t^oi TflolM 
^^5l|o|: sfcH, ^d9|^ |^SosfeS^*f7|7(|5i?HoKchemical mechanical polishing) S! ofl 

x|B!|(etch-back) ii*^o\ ftifecfl. o|§8 xh7| sy€i(self-aligned) Ho\E. 1# S^sfTll ^c^f. 

E2c2| mmm7\7^^m l,^atA^gl^ g^OflfeE 2eOl| £A|a b^2^^0MI0|E sois« 
fiizf. oloH Uiii?S(l3)2f 7l|o|Ea=(i5)o| ^eoWfii 5>£^ S^s^7|7^|s|^ 

oUSFjI S^*D(14)M gg^ti iJZKlsotropic etching)«Fe £2g*^a StII <H|D|E|7F 

SSgOlgtM 71|0|E SSeE2cO| fe^EHcH|A-^Se^^# ^ISH E.26*m 

S ae<H| S^Sel SEfe SOG(spln-on-glass)(16)# iJtIcK 0|oUH SEfe S0G(16)2f, S'a*ll(14). =LB]JL 

nom S^(i5)t cH|*|a| §SSo|#5Fo:| ijztste £2f2f^oM|o|E §#^^ir 4. SJcKolcoi 

?f§Bf afe S0G(16). S?j*ll(14), 7i|0|E S^(15)S| ^£.<4 Ct^5^ 7i|0|E go| 37|<2^ ^^1 S 

^ sia. 01:9.01 §sos^e*ii(i4)s g^^^zfste £2hs»^oi4r^s STfl <hi 

TflOje S# fj =a^*fl(14)(H| CHth AjZf §S« A^g*^ L|iii?S(13) 

tsiSf on_ieF A^o|o^l ssrEi5ye ^m\E. M^-im 5!ou. 

(HI 2|8fl OflD|ElSAHo| Uic^Sfe 7-\3\ S?X| gtfeCt. 

uFsf^oie^ssi ^^AMioflAH XIIAI& m\ gr# o^|D|E^ x^|^ gf^e 7|E^^^oJ i+t 

SEfe Oflxlffl! g,^'aos XF7|S^S 71|0|E ^^A|?ij XflStSfHS. 0R§o| ^^fl d^g OflO|EjOl| 
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£3g ^TitFe. 7|S(32)^|o| n±E. a^(38) ^(H| ^^2.^. S^S l4iii?S(37)7F 

S^sIjI. n ?J?jcHI S?^*ll(33)7^ 2min^s# £j7|s|os ea|sF7| flsfo^ S^slcN. se*ll(33) flOfl 

7l|0|e 3^(34)01 ?|x|Sfjl 2.'l>. 

E4a UJXl E4gfe ^7| £3S| X^|^S^7| SSO| EA|£jCH RICK 

Cxi E4a(H| £EA|l! d|-2f i^o|, x||17|^^(31) S^sfol oW| nHBS 7j|o|ES^(34)# ^^t^JL. Ho\ 

oi<HAi £4bi s-ssFe. SW33) ^ofl esis(35)# ir?ii s^sFji. 7m seofl gBi5is«iir 

•a^S Uin^S ^^5r# flSh A|=(seed) 3^S(36)# S*^tH:K a^e. eBlS(35) ^¥2F S! 
S?^*ll(33)o| UI<H| A|c(seed) 3^§(36)0| AHS ^S|iE|o^ g^^cf. 

0|o^A^, CVD(chemical vapor deposition), 5J^o|^aS^£i(DC arc discharge), BllO|A^g^Klaserevaporation), 
«ll(themial pyrolysis) S£| ^*a2.S. A|c s<t^S(36) ^ol| i4ic?Z^(37)S ^9A|QcF. Olafloll^ ^£1 

OlOUi £4c«H| EA|@ bhS* ^0|. 3^ eH|S(35)g ^ElM UlU, E4d(H| EA|S bF2^ ^01, n i0Ol| n± 
£ S^(38)0| AHSe Xfl27|S(32)g S^lSEfe S&A|?Ji:f. OlCOl ?l|i!i£a^(38)0| Lfii:?5(37)2f 

0|<HAH, £4e<H| HA|@ d^2^ SfOl. ^17|ff(31)(H|AH ;«27|&(32)oS2| SO|S fl«Fo4 «|17|e(31)# 
SFal, £4f(H| EA|S dFS>F ifOl l4ic?2(37) §(H| g0^5yfe A|c e^S(36)# XlW&cF. 

0|0^A^, £4g2} ^01 7l|0|M£j^(34)fi| ^^^Ol «F7| flSH S?^S(33)S ^ajsjo^ OlSSFS SI 

b^2^ aoi. e ^ssi c:^g4!A|o^|b 7i» aoi grieig oigsFo^ 7i&^o| uin^si 

e 7|# AFifS ir7| bUfSJff ^AlOflOfl OJEF ^^O^^^S 7|^£|Xioi4, ^y\f^ ^A^lfe Zl ^ 

St m 5Jo|Di zi xil&ft 5!o| oFyg ^o|5fa|of EHif. se&. e aSsi 7|^ eo^o| §^ 

SI t* sssi 71^ m9\ safluioiiAH ci^tt 4lA|o||7^ 7Ffes§ oitHs ^ am 501C+. 

dFfi^g-ss^ssi 27^1 ^% (HiaiEifeSEiio| ?,^ao£ xfls^s oRs 3711 mm 
oflHisM x^Si^?so| 7Ffesfii. 3^oiLfBhE*iis E^#o^^! grt oadieichi uish 37^1 

s ^«oi ^^sfai m7F £1x1 m STfl ±T3to\ ss 7^fe«n:^. 

^le^^ir UFii?SO| OflDjEll^l «|7|S|os g7FA|^ ^ £10^ ^951 SI al^^£Eo^ ^7j| g^g ^.^H 

STII SfSf oflnlElofl a!o^Ai 

7|&; 

^71 7I& ^(Hl S^S ?Hifc= S^: 

4r7i ?Hifc= ^^ ^<Hi s^£i<H s^s o^|□|E^sA^o| at^s; 

^71 Uin^S* 0|«Sffe l4ii?Sfif a7|Slo£ eB|*Ffe ae^; S! 

^71 ^oflAH ^71 Uin^Sfil ^e¥<H| B^SKH 71|0| 
ft £&«KH oj^oHS S7II ft OflDlEl. 
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x^l1lro^| aiouH, 
« L^TII tffi ollalEl. 

^1»CH| «y(HAH, 

«i3&<Hi 2{o^A^. 

4r^S STII ITS olloiE) «|5Sraofl a!<HAH. 
aS^^ 7|&^oj| S^Sffe Xlli&Tfl; 

4r7| ^lOfl gZhS|o£ tH@|5^os Ltic?S# ^STAl^lfe ;i|3&7ll: 

34^21 ^^(Hl SfjAllS^ 7||o|M£j^S ^SLSm S^Sfb ^BTll; 

mm s^s ssssi M^oi m s.mt>^if\9\ 4f7i M^t^oi uin^s* 

^7| SfSf7W|5^?ND^A|, .^71 Uii?5S* ^7| TJIOlMS^g Sj£S2j ¥eoWoj gojgf 

^71 ^^l5e7ilfe, 

aafg seofl a-irat at sog» s^sffe btii; a' 

^7| 5Efe S0G2^, 4^71 S ^7M|0|e g^g Ofl*I^Sfb B^flS 0|¥<HSg ^ 

SOS tffe m\ <HiaiEi 

«i5tr, xflesf sEfe x^l8S^§ o^i^ & *^o^| olo^Ai 

3.S. ^9A|7fe ^§ 4SO£ (H|Q|E| 

10 
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tHiDN x^|2?^^o^| now. 

^^o^| 7<|o|E5j^# S^stfe e74|; 

&^7| ;5l|17|£^ aecHI Uiii?3S2| A|c(seed) S^St gB|5| S«fsffe B^; 
^71 g^MBlSt eSlSH UHfe &7i|; 

^71 Uin^Sfif ^71 n±E.^^O\ ^7| 7a|17|BS| afiofl «|27|&# S^^ffe 

^71 Ai|17|&# Xfl7H5^04 ^71 Lft^Sa ^7| «|27|&OS aO|A|?|te BTil', S! 

^71 A|c nm^jL ^71 >1|0|ea^o| «f tt|o| =&iaE^ ^7| a?<«S 4I¥ ^Zf«Ffe & 

n 

9fS c|:£i#Ello|<H| a!(HAH. 

7n?<Hi s^n l4iIl?^2^. 4r7mii?si ol5f*^fe4;x^2^ ^^7|s|ose^|t^fes^si!^. 51^71 s 

^7min?ZES¥El STi+S S^hOfl 0^7|J£10H ^^sFfe SSxIlS Sf^SSAH ^d|tffe 5J#^SSS 

sjTii »e ci^fiaioi. 
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